Developmental switch in phenotypic expression of preproenkephalin mRNA and 45Ca2+ accumulation following kainate-induced status epilepticus.
Kainic acid-induced status epilepticus results in delayed degeneration of CA3 hippocampal neurons in the mature but not immature rat hippocampus. In adult rats, the putative opioid precursor, preproenkephalin (PPE) mRNA increases in the dentate gyrus (DG), a region resistant to damage, following continuous limbic seizures. To explore why the immature brain is resistant to seizure-induced damage, the regional distribution of PPE mRNA expression and 45Ca2+ accumulation were compared in postnatal day 14 (P14) pup, and adult hippocampus at 5-6 h after kainate-induced status epilepticus. Inverted patterns of PPE expression and Ca2+ uptake were observed at the two ages. In P14 pups, PPE mRNA expression increased in DG and escalated in CA3, regions where 45Ca2+ accumulations were absent. In adult rats, PPE mRNA expression increased only in DG; 45Ca2+ labeling was predominant in CA3a,c and absent in DG. Pronounced increases in enkephalin neuropeptide synthesis in immature CA3 neurons may reduce glutamate release presynaptically and also prevent voltage-gated Ca2+ uptake into these neurons despite recurrent seizure activity. Opioid-mediated inhibition may provide an explanation for the resistance of the immature CA3 region to seizure-induced damage.